Effects of the local anesthetic bupivacaine on mitochondrial energy metabolism: change from uncoupling to decoupling depending on the respiration state.
The local anesthetic bupivacaine has been found to uncouple oxidative phosphorylation. However, the precise mechanisms of bupivacaine uncoupling have not been elucidated. In the present paper, we demonstrate that the uncoupling effect of the local anesthetic depends on the respiration state. In state 4-respiration (no ADP phosphorylation), bupivacaine acts as a true protonophoretic uncoupler. On the other hand, in state 3-respiration (ADP phosphorylation), bupivacaine induces a change in proton pump stoichiometry and appears to be a decoupler (slip inducer). Moreover, at high concentration, the local anesthetic inhibits the respiratory chain itself. Thus, the divergent reports in the literature on the action of bupivacaine show in fact the various mechanisms by which the local anesthetic may alter mitochondrial energy metabolism.